INTRODUCTION
============

Studies in schizophrenia have uncovered various sex differences in clinical characteristics of the disease. Later onset, less severe negative symptoms, better treatment response and better outcome were reported in female schizophrenia patients compared with male patients.[@B1] Moreover, female patients with schizophrenia were reported to exhibit higher levels of social functioning than male patients.[@B2],[@B3]

Facial emotions play a crucial role in social communication and interaction by providing information on individuals\' mental state and inclinations. Deficits in the recognition of emotional facial expressions have been widely reported in patients with schizophrenia,[@B4]-[@B8] and these deficits have been associated with poor functional outcomes and impaired social functioning.[@B9]-[@B13]

Previous studies reported sex differences for facial emotion recognition in healthy people, with women performing better than men.[@B14]-[@B17] A female advantage at accurately identifying facial expressions which is more prominent for negative emotions than for positive emotions was also indicated.[@B18] In addition, Vassallo et al. reported that females were faster than males in correctly identifying emotional facial expressions.[@B19]

Only few studies examined sex differences for facial emotion recognition in patients with schizophrenia and they brought out mixed findings. Scholten et al. reported that emotion perception was disproportionally affected in men with schizophrenia relative to women with schizophrenia,[@B20] and van\'t Wout et al.[@B21] reported that male sex was associated with worse recognition of fearful faces in schizophrenia. Quite the contrary, Vaskinn et al.[@B22] failed to find any gender difference on facial emotion perception tests, but they pointed out that male patients performed significantly worse than their female counterparts on the auditory emotion perception test. In their meta-analytic review on facial emotion perception in schizophrenia, Kohler et al.[@B23] stated that gender-related finding was isolated to controls, and the effect of illness in patients superseded any gender related differences for facial emotion perception.

The aim of this study is to investigate gender differences for facial emotion identification and discrimination abilities in patients with schizophrenia. We hypothesized that female patients would have superiority over male patients for both facial emotion identification and discrimination abilities. As the recognition of negative emotions is known to be impaired in schizophrenia,[@B12],[@B24] and as a female advantage in identifying negative facial emotions have been reported in healthy people;[@B18] we also hypothesized that the female advantage for identifying negative facial emotions would be preserved in schizophrenia.

METHODS
=======

Subjects
--------

35 female schizophrenia outpatients, 35 male schizophrenia outpatients, 35 healthy female controls, and 35 healthy male controls were included in the study. Patients were recruited from the outpatient clinic of psychosis, Izmir Ataturk Education and Research Hospital, Department of Psychiatry. Controls were recruited from the hospital cleaning staff.

Patients were diagnosed using Structured Clinical Interview for DSM-IV (SCID-I).[@B25],[@B26] Patients who had current co-morbid psychiatric diagnosis were not included in the study. All patients were stable and on atypical antipsychotic medications. Patients\' psychopathological symptoms were rated by means of the Positive and Negative Syndrome Scale (PANSS).[@B27],[@B28] Healthy controls were screened with SCID-I and those who met criteria for any psychiatric disorder were excluded. Furthermore, controls were excluded if they had positive family history for psychosis.

Exclusion criteria for all subjects included mental retardation, identifiable neurological disorder or significant medical illness, substance use in the past six months, visual impairment, age less than 18 years and more than 65 years. All subjects were required to be literate. Information about these criteria was derived from direct interviews with subjects. After description of the study, written informed consent was obtained from all participating subjects.

51 female patients were evaluated for the study, and 16 patients who did not meet inclusion criteria were excluded. 8 had depressive disorder, 3 had obsessive compulsive disorder, 2 had neurological disorder, 1 had substance abuse, 1 had visual impairment, 1 was not literate and they were excluded from the study. 52 male patients were evaluated for the study, and 17 of them were excluded. 8 had substance abuse, 6 had depressive disorder, 1 had hepatic failure, 1 had obsessive compulsive disorder, 1 refused to give informed consent and they were excluded from the study. 42 female controls were evaluated for the study, and 7 who did not meet inclusion criteria were excluded. 3 had depressive disorder, 2 had panic disorder, 2 had positive family history for psychosis. 40 male controls were evaluated. 2 had neurological disorder, 2 had alcohol dependency, 1 had positive family history for psychosis and they were excluded from the study.

All the subjects were tested with Facial Emotion Identification and Facial Emotion Discrimination Tests developed by Kerr and Neale,[@B29] and validated for Turkish culture.[@B30] The Benton Facial Recognition Test was administered to assess general face processing as a control task.[@B31],[@B32]

Study instruments
-----------------

Facial Emotion Identification Test (FEIT) involves black-and-white photographs of 19 different individuals\' faces each depicting one of six different emotions (happiness, sadness, anger, surprise, fear, shame), shown one at a time for 15 seconds, with 10 seconds of blank screen between each stimulus presentation. 15 photographs depict negative emotions (sadness, anger, fear, and shame), while 4 photographs depict positive emotions (happiness, and surprise). In the administration of FEIT for this study, each participant was presented with these photographs of facial emotions on a laptop computer screen. The participant was provided with an answer form with 19 items, each with six choices of emotions. After each stimulus, the participant was required to select which of the six emotions was depicted on the picture and to mark it on the form. The total test score was computed as the number of correct answers (0-19). The test score for positive emotions was computed as the number of correct answers for positive emotions (0-4), and the test score for negative emotions was computed as the number of correct answers for negative emotions (0-15).

Facial Emotion Discrimination Test (FEDT) consists of 30 pairs of black-and-white photographs, each pair showing two different people displaying one or two of the six emotions depicted in the FEIT. The pairs are presented simultaneously for 15 seconds, with 10 seconds of blank screen between each presentation. The task is to judge whether the two people in each pair have the same or different emotions. In the administration of FEDT for this study, each participant was presented with these photographs in the same set up as the FEIT. The participant was provided with an answer form with 30 items, each with two choices: \"same\", \"different\". After each stimulus, the participant was required to mark his/her response on the answer form. The score was computed as the number of correct answers (0-30).

The Benton Facial Recognition Test (BFRT) is a commonly used test to assess face identity recognition. Participants were presented with a target face situated above six test faces, and were asked to indicate which of the test faces matches the target face. Changes in head orientation and lighting occur between the target and the display of six faces across the test. The score was the number of correct answers out of 54 items.

Statistical analysis
--------------------

Independent samples t test was used to compare male and female patients for the PANSS scores, along with age, education level, duration of illness, number of hospitalizations, age at the onset of illness, and age at the onset of treatment. Age, education level, BFRT, FEIT, and FEDT scores of male patients, female patients, male controls, and female controls were compared via one way analysis of variance (ANOVA). Tukey HSD was applied in the post-hoc analysis for the multiple comparisons of the four groups. Pearson\'s correlation analysis was used to determine the correlations between FEIT and FEDT scores and duration of illness, number of hospitalizations, age at the onset of illness, age at the onset of treatment, BFRT and PANSS scores.

Ethics
------

The study protocol was approved by the Regional Ethics Committee of Izmir Ataturk Education and Research Hospital.

RESULTS
=======

Male and female patients were comparable for duration of illness, number of hospitalizations, age at the onset of illness, age at the onset of treatment, and for PANSS scores ([Table 1](#T1){ref-type="table"}).

Male patients, female patients, male controls, and female controls were compared for age, education level, and BFRT scores by one way ANOVA. The four groups did not differ significantly for age, education level, and BFRT scores ([Table 2](#T2){ref-type="table"}).

One way ANOVA was used to compare the four groups for FEIT and FEDT scores. There were statistically significant differences between groups on FEIT total score, positive score, negative score, and on FEDT score (F=9.728, df=3, 136, p\<0.001; F=6.390, df=3, 136, p\<0.001; F=9.237, df=3, 136, p\<0.001; F=5.760, df=3, 136, p=0.001 respectively).

Tukey HSD was applied in the post-hoc analysis. Male patients performed significantly worse than male controls on FEIT positive score, and FEDT score, whereas they performed significantly worse than female controls on FEIT total, positive, and negative scores, and on FEDT score. Male patients performed worse than female patients on FEIT total, and negative scores. On all tasks, female patients performed comparable with both female and male controls. Male controls performed significantly worse than female controls on FEIT total and negative scores. [Table 3](#T3){ref-type="table"} depicts comparison of the FEIT and FEDT scores of male and female patients, along with male and female controls.

Correlation coefficients were calculated for each participant group separately. There were no significant correlations between BFRT scores and FEIT or FEDT scores for any of the groups. There were no significant correlations between duration of illness, number of hospitalizations, age at the onset of illness, age at the onset of treatment, PANSS scores and FEIT or FEDT scores for neither male nor female patient groups. When male and female patient groups were pooled together; PANSS negative syndrome scale score had significant but weak inverse correlations with FEIT total score, positive score, negative score, and FEDT score (r=-0.34, p=0.004; r=-0.33, p=0.006; r=-0.29, p=0.014; r=-0.30, p=0.012 respectively).

DISCUSSION
==========

Previous studies that investigated emotion recognition in schizophrenia reported impairments on both facial emotion identification,[@B5],[@B7],[@B8] and discrimination[@B6],[@B8] abilities. In addition, they frequently mentioned negative emotion processing deficits.[@B5],[@B7],[@B12],[@B24] Quite differently, our study found out facial emotion identification and discrimination deficits in male -but not in female- patients with schizophrenia. When we examined negative and positive emotions separately, we realized that male patients were significantly worse than male controls in the identification of positive emotions and they were significantly worse than female controls in the identification of both positive and negative emotions. Strikingly, we failed to find any difference between female patients and male or female controls on facial emotion identification and discrimination tasks, and on the identification of positive and negative emotions.

Previous studies on facial emotion recognition in schizophrenia have usually compared mixed groups containing both male and female participants. In contrast, our study investigated different gender groups separately. In the light of our findings, it could be assumed that, male patients themselves could be responsible for the difference between schizophrenia patients and healthy controls reported by previous studies. In our sample female patients did not have any impairment on any of the tasks and this is in line with Scholten et al.\'s findings[@B20] who also reported that female patients with schizophrenia performed as well as female and male controls on a facial affect processing task.

Consistent with previous research,[@B14]-[@B18] findings indicating a female advantage in the recognition of facial emotions in healthy people have been replicated in our sample. Male controls performed significantly worse than female controls on facial emotion identification test, and their performance was particularly worse in the identification of negative emotions.

Our primary purpose was to examine gender differences in facial emotion recognition in schizophrenia. As we have hypothesized, in our study, schizophrenic women outperformed schizophrenic men in the ability to identify facial emotions. Moreover, just like the healthy controls, women with schizophrenia outperformed men especially in the identification of negative emotions. The female advantage in identifying negative facial emotions has been mentioned before both for healthy people,[@B18] and for patients with schizophrenia.[@B20],[@B21] Our findings bring more evidence for the hypothesis that the female advantage in identifying negative facial emotions has been preserved in schizophrenia.

Interestingly, we failed to find any gender differences for facial emotion discrimination ability in neither patients nor controls. Discrimination and identification of facial emotions may be different abilities. While discrimination of emotions (matching) requires automatic and intuitive processing, identification of emotions (labeling) engages cognitive processes such as judgment and interpretation.[@B33],[@B34] Whereas automatic intuitive processing of facial emotions has been shown to depend primarily on right hemispheric resources,[@B35] the labeling of facial emotions has been shown to depend on the left hemisphere.[@B36] In addition, some studies suggest that men rely more on right hemisphere than women do during emotion processing.[@B37],[@B38] Perhaps this may explain in part why men were more successful in the facial emotion discrimination task which requires more right hemispheric resources that they rely more on.

In this study, male and female patients with schizophrenia were not only comparable for age and education, but they were also comparable for duration of illness, number of hospitalizations, age at the onset of illness, age at the onset of treatment, and PANSS scores. This is an advantage of our study, as patient characteristics and symptomatology are well known factors that influence facial emotion recognition in schizophrenia.[@B7],[@B39],[@B40] These factors may have accounted for the diversity of the findings of previous studies that examined the impact of gender on facial emotion recognition in schizophrenia. We used BFRT as a control task to differentiate facial emotion processing deficits from general face processing deficits, and this is another advantage. Another advantage is that our study evaluated both facial emotion identification and discrimination abilities. On the other hand, the limitation of our study is that the facial emotion recognition tasks we used consisted of posed facial expressions instead of genuine ones, unlike real life situations.

In conclusion, women with schizophrenia outperformed men for facial emotion recognition abilities in a pattern that is just similar with the healthy controls. Findings of neuroimaging studies point out differences between healthy males and females in brain activity during facial affect processing.[@B37] It can be hypothesized that male and female patients with schizophrenia have different neural dynamics during facial emotion processing and this is probably in a pattern that mimic healthy controls. However, new research is required to test this hypothesis. By the way, it could be claimed that male patients with schizophrenia need special consideration and special treatment techniques for emotion perception deficits. As emotion perception deficits are well known risk factors that influence social functioning,[@B9]-[@B13] this may also improve poor social functioning that male patients are more likely to suffer from.
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PANSS: Positive and Negative Syndrome Scale
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Comparison of age, education level and BFRT scores of male and female patients, and male and female controls
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BFRT: Benton Facial Recognition Test
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Comparison of FEIT and FEDT scores of male and female patients, and male and female controls
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^\*^p\<0.05, ^\*\*^p\<0.01, ^\*\*\*^p\<0.001. FEIT: Facial Emotion Identification Test, FEDT: Facial Emotion Discrimination Test, ANOVA: analysis of variance, HSD: Honestly Significant Difference
